£ Rec'd PCT/I# 1 1 MAY 

(n) it ta * An i c s -3 i\ r ^ m * *i tz m bs u si 



(43) URg^fflB 
2004 ^6 ft 17 B (17.06.2004) 




PCT 



(10) SBg^BBS# 
WO 2004/051833 Al 



(si) rnvstttmnm': 

(21) mmtamm^: 

(22) HetUHB: 

(25) BMliiaoSB: 

(26) DSg^^Ol-gg: 

(30) ft**?— * : 

4#BS 2002-348139 



H02M 3/28 
PCT/JP2O03/O15236 
2003 ^11 £28 H (28.11.2003) 
B*|§ 
B*|§ 



2002^11 £ 29 B (29.11.2002) JP 

*#M2003-008689 2003 m M 16 H (16.01.2003) JP 
♦#812003-359754 

2003 ^10 n 20 B (20.10.2003) JP 



(71) BJKA^H^KK^TrofiJtHlcoixTJ: V-— ft 

xC3?tt (SONY CORPORATION) [JP/JP]; t 141-0001 
mjR& aJUB Ap a pJH6T@7S35# Tokyo (JP). 

(72) 3BIB#;fcJ:U: 

(75) #glilj#/ttliiA(#lllC-3I^T©i*): &ttm2.(YA- 
SUMURA,Masayuki) [JP/JP]; t 141-0001 ^SC^B onJH 
EftaJH6Ti7#35# V-- t zl — V>Jr-^e 
2 ;H*jt£*frt Tokyo (JP). 

(74) ttSA: *fcf tLi. (NAKAMURA,Tomoyuki); T 105- 

oooi sua & mm &s put s 2#3# «y p^m- e 

JU9I8 =»PMM-a*#I**igBf ft Tokyo (JP). 
(81) fifem (@F*U: CN, KR, US. 



(54) Tlfle: SWITCHING POWER SUPPLY CIRCUIT 
(54) SSU»J(D€i*: X'f -y^^ymJSlElK 




i— i 

IT) 

o 



1. .CONTROL CIRCUIT 

(57) Abstract: A switching power supply circuit having a power-factor improvement function capable of improving the power 
conversion efficiency and realizing compactness and light weight of the circuit. A complex resonance converter is prepared by 
combining, at least, a partial resonance voltage circuit with a current resonance converter using a half bridge coupling on the primary 
side. The power-factor improvement is realized by using a power-factor improving transformer (loosely-coupled transformer VFT) 
to voltage-feed back a switching output of the complex resonance converter to a rectifying current path so as to cause a rectifying 
diode to intermittently develop a rectified current, thereby widening the conduction angle of the AC input current In this way, for 
example, a power supply circuit having a power-factor improving circuit does not need any arrangement of inserting a choice coil 
into a commercial AC power supply line. 
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0 u^jv%^>bi,z--&(DMm£-2nfz5 xt», ^mxfjmm 1 ac 
mmmizttjfchx, lEmakvmnnm 1 1 (D&fttfmAzntcwi&t b 
10 T#e.ti^>o 

V>T, (c) K^bfcfl&Vl ^-n^n«*/«/h£:&£ifi 

15 y^>^-c i ii^i/t, ^30 (d) fc^*r»«E««E 1 1 tiffins. 
(Da~Dd) \z^mmm^mn^> t^, ^n^oi^^-ft-Htu 

20 ^teir^n&^fc&D, IIl^Il iim ^30 (d) fc^ 
iiii I 1 ^«EA*«JBEVAC **iE©«IWF'iTtt, 

12->^ U y i?i!«liKD i <Dmm?^*— HDa-*¥»3 >^>+f-C i 
25 ->-^i7-X-I^^t- HDd^iSffl^IiiACCDtl^^ > 
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5 uOJ;5Cl,T, iSitU^/tUMcD^ME^-r^-F (Da~Dd) iz 

10 < koiZlStlZZtX, 130 (b) C^ti5ClT> 3»A#ft^ 

1 AC ©^a^^fe^^n^o CKD^-S^LT, 3»A#1MIACCD« 

A#«JEVAC = 1 0 0Vlfl;^tt5, H^tt^J Po = 0-1 50 W© 
15 ^»fc^-rS«*3Eift3j|S|5 (77 AC/DC) , j]$PF, R^ISK¥flBE 
E i ©HtSSlTV^, 

si 5 buck*, m i mizTKisfrnmzjzznmm&cDWftit lt, 

tfl^P o= 1 5 0 WRtd&tf^ £«EA:*J*JEVAC = 8 5 V~ 1 

2 0 VfD^mizMT^mtJ^m^m (r?AC/DC) , ^PF, RtffiEflE 
20 ¥»*JBEE i O&fc SOUTHS . 

hfr-oXO. mim\Z^Vfrm$&<D&ffl<Dfem&7KhT£>< 0 

*fi»3>A-^ h7>7P I T© — ##£gNl = 3 2 T 
25 mWtn >rt—& h P I T©~^#|SN2 : ±>& — & y7°&ft 

fiJ&B«h 2 3 T+ 2 3 T — » 
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— &®mm#nzi >^>d-c\ = o . 0 6 8 #f 

— 2fcflHa&a-#gn >5^>+f-C p = 6 8 0 p F 

BRfe^ h7>XVFT : EE-2 8©^ai^-f h n 7, =P^y 7"S = 
1 . 5mm 

5 -2fc#«Nll ©-f >^^>XL11=7 5 MH 
H^#^N12 <ZW >^^^>XL12 = 5 0 mH 

znzm 4 m&z$m 5 m\zm~3^x , Mffimtip 0 = 15 0 wut^ 

7 m <D & it £ L T V> 5 o 

*$i:ibtn $ i gifcjrr mm-vtetimp f = o . 78i 
15 ft^T&o, 9t\z.%2 7 m\z^vrcmmmm(otimp f = o. 75<fcD 

mim\z^t®m<Dmtj&m$j}mu uac— do , tjac-^dc 

= 90. 6 IT, m 2 7 77 AC^DC 

= 87. 5 fcT-fcofc^S,, 3. 1 %fa±lsT^2>Z.t\Zfc2> 0 ffi^T. 
20 ^^XtimtJ P in fc^V^Tte, S 2 7 HIfc?fc LfclHgg/^ 1 7 1 . 4W 
T$SOI:^lT, ff£ 1 El{C^TlElg§T« 1 6 5 . 5WtftoTfeD, 
5. 9WfiTl/TV^5i:tfcfe5. ^tlte, fg 2 7 EI tej*T®8&#lj5fcK: 

t mm<Dm>ji ^m$bm t & •=> t ^ § . 
25 M^mm&E i (Du^jviz-o^T\t, mimiZTjk-rmm-vfe, ei 
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5 3 gT^D, Xl££^r®3*te: 1 1 cmti&oL ^niltbT, 
10 fg 1 EI^-riEji&TteU M®i'&h7>XVFTt74)l?n>7 : >y-C 

tH <h «5> o 

nmtlP o = 1 5 0 W&±\zttJfcpSmtemM® & t IT> 12 7 01:^ 
A°<7 — — ^ n-f ;WP CH*«#ll&$ns H tt, £<DA°<7 — 

^->— ;V H^^iST«k"5 &*f^fc^^<h&£)^£>, £ £> T ^ UBS® 
25 = 1 0 0 V^©*^>$?t, Atfrt2;P o = 1 5 0 W&±<D$kft\ZM)fo 
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5 T^5. 

S£f§!>0t$n^ o ^-IT, 3lfe^J^*gn >r>1i-C2 <D**?rt*s& > 
7.<hLTte, 1000pF~3300p F#*31je<*n£. ^LT, 
10 Cl^Sns + t/^^^CfifciO, £© = &fljafc#|:fciS|§IB&fcj:, 

So 

fg2 ©^Sls©JgIB©'*iBl§i&fcj:, ^ t b 

z\<nm6 w\z^*rnM®&<Dtimwt;m®m3 $Bim\z^v 

20 «t^-r*— F (iMiftSgSKSHP) Dl, D2, DZWmtiatStlTK&o ~D 

tt, K«««E&X-ry5 t >^fc«fcOIW3K-r*c:if3:fftoa:^. fit, 

K£LT, -LiBffiESE^-r 3*- HD1, D2, D3 &m%.Z> <b<DT$>& 0 3: 
25 fc, ^©»-&©^U 5/5?aS«E®85D i ©SE«E^-f HDa-Dd 
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mmmm&T.'t y^^u&^c. ttMit, fijau^/tuis <&j^ 

5 SS^tt, h7>^VFT©r^tiN12 ©tt3l&fft#>&, fiftE 

^t-HDl ©7;-F^V-F^btW3>5 i >ij-C i ©IE 

•fa— hdi ©7;-Htii$n, 7y-K^-^«7-xigi$ 

20 ©IE«7-r>^6, yS?«E«t|lF»D i Sf^TS^t- HDa £ 

3C^A^3«flEVAC atIE©»Mfc*V>T, * 1 SttttX I 1 tt, 
25 j$M3fc»£SMAC©IE;|i7-f >-*SEi!fc^<:*— KDa C/ U y >^§ffcll| 
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Dd c/u yvmmm&D i ) ^i^iiAcoti^-f 

£«EA:fc*JBEVAC ^^©SBWTtt, ^ 1 «E«KE«SK I 1 £1 

D i ) — SEfflE^-T;*— HD3^f3 >^>1fC i — fiE«t^-T^— FD 
b C/U y S>8ESK®&D i ) ^l^fllA C ©M^-T >©^g§T 

10 ^n-g>o 

12 (|^h7>XVFT) ^iffl^I«ilAC©jES7'r ><D&m 

15 -castas . 

20 2mmmmi2 iH'j*;t'ji©i^^t-HDi, D2 (jttXD 
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5 1 m\z7jkLtc.mmm$&hmm\z, 7 mvnmmv&ttbifcvrcM&iz 
\$> mjj : mm%}m(Dfa±, mmmu<D^mmm^ti!)m^ti^>z\t\z^^ 0 
*7v yzsmmmmn i (DiEmmtj^ t^m^i >^>-y-c i <d 
mmt(Dm\zmx^n^mm^-f^- fd3 M^.^sfEA^«ffiv 
ac ans^tf-^ i^^;i/t^^jfi?a^^^T(Z)^.s^«^^7;-i' ^ 5P> 

10 ^bt^tia \ZW]fcTZ>o ZtUZ&Q. M^^-r^-HDl, D2$J 

(Dmmmv&tf, ^mxt!m&vkc= 1 0 0 vm<Dmu>i?~z, nwm 
j]-p 0 = 1 5 0 w&togtftizttm-r %<D\z%i u z\<Dm 3 omn^^ 

mt bT©«MHIS§«> |WID^^A^«JEVAC= 10 0 V^©#]/> 
^T&oTfc, ftfi^Po = 2 5 0WK±©^[;Mt§. t£oT, 

20 Mm*smt£M.ffi$kfttUT\z, m3 omizTKVfrmmmmtmmttsi&o 
zwrnizis^T, m 1 1x^6 ei^iwi— ffift\ztem—%m& 
mmtt£&mj&ffifiiiz^^T(Dm.w\zmm't&o 
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Cl©^m3>'x>lJ-C i 1-C i 2 ©It?iJ|Hlg§£, y 5?aE«0KD 
-FDa, Dc A*lfe3?!Ifcg?JH!$n« J: o \zTZ>o 

EE i (It^A^«flE) ££*£ir&o ««JESESRHFKt«koT, &2ft¥ 
15 m«SEE i 0KJ^±#St§^T, MAfc£Sf£ 1 6 Elfc^ 

±W3bfe*^^#IHi^3 ©A^sgfcillfrfefc^^T* fg 8 0©$t^EI£ 

20 fPt^ViTfeitt^T*. 

(a) ^-T^SBfcefc D5!SKA**JBEVAC *JA*Sn 

3»A#fIflEVAC &JE£tS:Z>MmT°m*mZ:tiiV). ^^EA^I«ffiVAC 
^t&5ffl|Bi?0 V©*/Mt£fc5IE&ift£&:S 0 £©*<j£Vl ft, 
25 HSt5«k3K:l,T, ^2fidl«SE I 2 ^«En«3jSKT»-S, r&/B3S#ffc 
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5 SaHfflfc&^T, ^WiAtimmi AC *m£VTffinZ>Zt\Zts:& 0 |g 

2mmnmi2\t. msm (e) iz^-r&^izvx, ^a^wjevac 

ftlf\ i«^2fi!«E««VAC*«iEflitti:^S»|Mfc^vsTtt, ^2li 
?U y^SEflliaiSD i ©SE«E^*— F D a//D c ©afe#|®B&£Hm£. 

mmmrn 1 1 t lt, >?>vc 1 1 cdie@^^as^^(c^ 

15 All, iSffl^lilACOll7^>^57^j^n>T> 

KDbfcSKtlS. fit, Sil^t- HDb §SfiUfcI«t« I 2 
25 SS«EA**£EVAC *«jEffitt0«3Mfc*ViT^»3>5 s >«!fC i 1 \Ztt 
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5 3o 

^©m^, ¥^n>^>-y-c i i-c i 2 <DW.mmmm&<Dmi®mj£ 

10 fc*5, ±mm2m%imWL I 2 te, 3»A#lllEEVAC £*IE;iItt£:&3 
^^©^Ttt^-§,^\ «E«E^2— F^M^JEIIIS (Da//Dc) IzMT 

iz7jk-?mm<Dffi-M(Dnm®$&£ v hmMW<D^wx$>^>z. tizn^vx 
25 s>n& 0 
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AC**IEtttt©}tBWTtt, IS^t-HDa, D c \Z& ^Tl|ig$ 

(e) fc^-r &o\zvx, mimmmmii, w,2m:mnmii\t. x 

3^^A*«JEVAC )5ttSttO»JHTtt, Ill^t-HDb 
I^^TlSliSX^f 5/?>^l/Tgfi^tSlifp/(|i#5nS cities 
^81 (e) K^TJ;? £LT, lt®t£2f|RlK J; 0 Sffctl^S^ 

10 -ebT, £<£>£5K:bT, y$?fiE8Sig»D i ©Sifter — FlC 

Titfcck-Sfc, i8@ (b) fc^-T £5 I AC <D«ffl£i 

m9miz, m7 miz7KvrcM!&iz&%mM®$&<Dwmt it, 

15 #SffiVAC= 1 0 0 VlZ&tfZ, tft^P 0= 0- 3 0 0 WO^Wj 
tC^fr^tt^^m^^ ( 77 AC/DC) , AIPF^ &££^¥?frmj3EE i 

ii o@i:, %i miz^vrcmmz&znMmffioi&vktVT, 

AffAPo= 3 0 0Wt:^(t§, 3»A#«JEEVAC= 8 5 V~ 1 2 
20 0 V©»cMt§t*m$ ( 77 AC/DC) , tj$PF, 

##tbx> ±fsni 9 a&tm i o miz^vtzmm®i 3k&&Z> 

\Z&tc-oT<D, mi m\Z*kLfz®ffi(D&ffi(D7£$k&7r;ls!:&< „ 
>T f >-tfCN= 1 m F 
25 il3>A-^ h7>7P I TO-^tiNi=3 5 T 
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m.Wn >n — & h7>XP I T<D-:&#ig§N2 : ±>& — 
m&mt IT 2 5 T + 2 5 T 
— ^Hdtt^J^lgn >-^>itCl= 0 . 0 3 9 /zF 
-&fl»#^Jg:n >x>itC p = 6 8 0 p F 
5 i^h7>7VFT : EE-2 8 07x7^ h37, ^t7^fi = 
1 . 5mm 

-^mmNll <ZM >^;7^>XL11 = 130/iH 
~^#^N12 <D-f >^^^>XL12= 1 0 0 n H 

^ne>^9BiR^^i oifc^tn^ji^e., ^7gifc^T«Mini 
&ot&d, sg3 o mizm'tm.mm&vjjmp f = o. 7 5£Dt>iRj_h 

15 Sfe, H 7 K^^f HIg§(D*^^m^¥ (77AC^DC) te, 77AC-*DC 
= 93. 5 %T&S<7MC*f-bT, HI 3 0 HK^TlElj&Tte, t?AC-*DC 
= 91.1X7ffto&*5, 2. 4 %rSj±LTVi§ £ £fc&3 e T, 
3S£rLA7J«?J P in fc^^Tfct, H 3 0 0 L [H g§ 3 2 6 . OW 
T:&Z><D\Ztt IT, ^ 7 EKc^-riU!^T«3 1 7 . 5W<h&oTfeD> 

20 8. 5 wfgTLT^^eiifc^^o zmra, m3 om\z7jk-?®$&mf&\z 
nj&tttm^Tis, 2z\zmt}mmwm&m±t£nx^z>£\,^ifeg : tf 

25 = 2 6 9 V£&oT^£ 0 HI 3 0 miZ7j<-?m$&\Z%> HT, A*? — ^a- 
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2 6 4VW), ^mnomm-TriiZ, z\n^. o hm^u^)i(Dmm.^m 
jg3 o a fc3*fiiN» «t vmm.ffi<D0kflr\ztt!foTz>rcibiz, 

1 9¥7j cmT&ofco JltlilMUT, ft 7 Hte3S*t@»fc*^Ttt, 

&m\*2 o%nm\z&-?mmtsn. &^mm\$. 4 7 %mmt±mizm 

ift*Po = 2 5 0 W&±fc#Ji&irffi&*}|g|Hj&£UT\ 130 @ll 

15 ^-rmmm'mtitmvx^miz^m, mmik&m*>tiz>z\t\ztez> 0 

^fc- ft 7 a©««l§IB&fcT>ViT'b> /^-fa-^-fJI/PCHi; 

fcft 3 ©^Jfi©^tl©«ag|Bl8StI^afc:LT, 3£^A#*JEVAC = 1 
0 0 vm<DmU>z?X\ MffimtlP o = 2 5 0 W&>±<D&mztt]fc\stt 

^60, R&m 7 mtm— mftwzm— n 
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C i l-C i 2 ©i«l:#Sn§I^fiJIE i <hbTfc£, 3»A# 

10 ^Oi^O^U y ^ISIHKD i ©IE*A#S|iHPtt, fSffl^^«MA 
®-^^N12-Mm^-f HD1 (r;-H^y-K) 

T^$n5fiEdfE««EliKrtfc*^T, SgfE^-T :**— H D a//D c OM. 
20 ^JISI^M^nsj; 5 bTVi§„ 

vac &iEm&ttez>miBi<Dmmnm\$. iSffi«iiAco7^ >a> 

25 >X V F T0-^#iN12^^ FD H¥f □ >r>fC i 
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J;Din§l2l^fi I 2 (Df&fttlz frigid Z>Z.£\Zt£Z> 0 
5 |§N12 tlg^n^Wia^T, II^t-HDl^X-f-y 

ti^o fit, v>t, li^t-HDb-^ii^HA 

©-^#HN12-^^ffi3^^«zHAC0IE@^-r >->^^f ;v^n>5 i > 

Tin§^2Mi^ I 2 tt£#ife^£fc5 0 

gsit^-r hdi x«D2 *mnz>m&t\z£io, mmm^mvx 
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5 *^T¥»3>t^C i 1 te*r*-****tfxfc>n, 3«A#ltJEEVAC 
**A*tt©»Wfc*V*Ttt, ¥t3>f>tC i 2 fc»-T**«*tff*> 
tl^o fot, >7^>-+i-C i l-C i 2 ODm^U^ 

^®8&©n«flffi£LT, 3S^A^*ffiVAC CD 2 ■&© U^Hc^jfcf 

10 -So 

Hi 1 Bite ®g&K: 431* TfcJU IS6igfc3Sbfc^2©^ 

2 (I»LT> M^Jgn >5 5 >itC2 §»JfciIbt^§„ 

£©Sg5©||M©^£bT©iiIiClEri&te> M^m^lilAC 
25 = 2 0 0 V^©fl/>y-e, tfiAPo = 2 5 0Wtt±©^fr[;M 
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fete, SIB, i6i, 317®, Rtffgl lHiR- 
015 # K: & IWI — ft n £ # L T IB BJ £ # W£ f & « 

5 ISBIfc^^Tfll^. 6.nT^yci!l^IHg& U3> hn-Jl/ I C 2 t 
1 ^(D[sJg&g|$£: LT^tT^S t>©Ta53o 

21©BIfc^f *sp3feHlHlK 3 £ Lift ^ U y ^lEj^Hi^D i 

£©*§£\ y i?SE«ElHlKD i HDa~ 
Dd fctti£3tU*nua!*«aj£$ns. fit, £©«-&tete\ 7*»J>; 

£©:/U yi?lilIIKD i ©lEttA^SSHHa, ^afcSSMH ©#»£■ h 
7>XVFT©r^ttN12-II^^t- FD1 (77- V- 
H) ©m^J^^^^LT, ¥Ha >t ? >+I-C i ©jEffiSfiB 5, (ilf jfl 
20 JBEE i ©lEff^-r » <fct>SiK!$n«. JUMtt, Iig^h7>XVFT 

D i ©S^<:t- H D a fc^bT^J^^gg$nTV^fe©i:^-5 c 

y5?ME»|g»D i ©]E@fcB #$?§^ (D a-D c <DtgM&) 
25 ¥t3>T>1^C i ©M^t^^tiS., 
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&rc, 7V yi?mmm»D i CftSAA*? (Dc-Dd (DWkWzM>) tt, 
5 M^h7>XVFT©Z^t^N12 tmm^-i^— HD1 

10 VAC *SiE«tta:ft:*JHM7?tt, SEaK*«EfcJU ^ffi^llA C ©JEffi 
7< >->M#fS^-f FDa-*¥tn>T>-y-C i — fiEiffi^-f — HD 
d-iSffi^ilAC©ii7-f >©IIi«gsSl:J:t)^n5I l H 

20 

25 T3„ 
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5 lil^t-FDc^f3>f>U-c i -SEiHE*^ FD2— Bfcjg 
^h7>XVFTOZl^tiN12-*iffl^ilACOti7'f > — 
7^M3>r>tOCN OMSST^fEtl^^ 2 SEdfc«8fc£:fc:#l!&'r5. 

WL&MWtTZ&m&'f**- HDc, Db te{£jiU#AUMT& d, x-r 

15 Jl(Dj;7tbT, fill 2 0{C^-r^MlHlg§©77^aS:#lfiIg§3 iLtfe, 
20 %>Z.t.\Zt£Z> a 

ct^'botsns. 1 2 m\z^-rmmmm(om^\z^ 

^h7>XVFTOEEl370^iil:Mt5^t77'St 
25 ITI4 1mm UmthX, -^#^N 1 1 £ -&#g|N 1 2 ©^^•^^cSr 0 . 
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\Z, 1. 5mm MmizmfeZ HT ^tz 0 

5 ^ltv^o z.<D&\z-D^xmm-rz>o 

z\z.x, m 1 2 m^^-rttMiusst it, ii3>A-3'h7>7P 

jg^^^o^-a-iiiM^^, 0. 7~o. 8©s©i§^^^:^ £.z>mm& 
n©-r>^^^>7, (LNii) —#imwiNi\\z£itf2>mWi^>& 

£fc. Ife^n >/\*— ^ h ^ >x p I TO-^tiNi gd< >^ ^ > 

15 X (LN1) u(D-^#^Nl fc&tt^M-f ^ >XLel <h, 

& #j m m & in g§ & v> t m n & m £ n t v> § m ^ & -5 0 
20 fox, ^ 1 4miz7K?^mmm\z&z>t, mm^yn-? b^>x 

M-f >y^^ >XLell — ##|£N11 fc&tf<§> U — > 
^^>XLkll -^#IN1 ££#3 U— >^^>X 
Lkl (Dit^J^Mt bt«$n§ £ ££&3o bfc^Tll 
25 -T&viz, iia>;t-^ h7>XP I T§-»^^rciOT)5:U 
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Lkll + Lkl 

«$nT^5ti"?, ^BRtefci, »»3>/Wh7>XPIT*#:T? 
5 #£>tl5 U — <5r — >A<fc D 4g© >J — — >>-f >^ 

TitSKA*«JEE*«±#L/T*JEESB»i|#tt5&J^#< 
15 A^fllJBE) ^^^t-^>fe^cD^^n>T f >1t (Ci) , A-fy^>^ 

^ (qi, Q2) , &zs- % Ami&m#mn>?><vrci &KL-z>\,*Ttem<D 
^umF a *mfe'?z>i&^&§iCz> B z\n\z, WA^aifo^iftt: 

20 tt, itlAlfO^f^.h^oTVK <D£fi£oT> MOS-FETtlT 
©A-T ^^>^^^*3tt^^>StrL5&«iiinbT, A-f 
fiiPT^o £nte«kt), AC/DC *#2m3»3$Sj&*{gTbT^< E£ 
& & -5 c 

25 ttSKA*«JE©35Ifr(i*t^:#^tVi5 c: ttd^s^t, £ tUc£ 0 > 
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5 mm^yn-? h^>xp i Tommtvxu, m?iumi 3it^ 

?&5\Z, 7i7< h#lCJ:SEl37CRl 1, CR1 2^Sli©I 

10 #A£ 0 ^©^tf >B©— ^<D#^|[|5fc^bT-^#^Nl 

i*©ti§|5l:ttTrMllN2 £#=gT& 0 ^©i;5tlT-^i 

m&zt-&mmfimm2ntc.#¥>B&±mEEMuT (crii, c 
ri2) \zmK>Hn^>z.hx, -^mmmsLxs^Ammmiim^n^n 

yyG<D^vy7-m&mi£*tZ>Z\tlZ&K), 0. 9 0fii±CDH^tS: 
20 7^1^15 0. 5mm ^ y :/« = 0mm 

o$K±\zmMisrzm&\z&ft2>, mi 2m<DnM\B\&v>mffi®&*mi 

5 HH^To 

25 ^®KH^tJ:5tbT, |fei3>A , -^h7>XPIT0^iI 
Nl iiM^h7>XVFT0-^tllNll it 
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^^^>XLel t. i^h7>XVFTO-MiNll (DBM^ > 

kn + LKi) ^ia^Jts^$n§fe©<fc it^§ c: <h#?T^£ 0 

EER-4037 
^t!/ 7° -ft = 0 . 4mm 
-^tHNl= 2 2 T 
10 — &#$IN2 : y~7&ft§mm£ IT 1 4T+ 1 4T 

= 319/iH 

ifc&iin — ^ h ^ >7v P I T<£>— ^#^|N1 © U — 4r — 5M 
15 ^>XLKl=49/zH 

= 1 1 1 At H 

^>XLK2= 1 7 At H 
20 tVi5#<>y^^>Xffi^#e»n^: 0 tilt* «^h5>XVFT 

25 At H 
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i^h7>XVFTOr^#iN12 0-f >^#^>XLN12 = 1 7 
At H 

5 LT^$n&lHj^£^©^^ffcte> 0. 84iftD, 0. 

Hi 6 0}t ±fB©£5 fcUT, Sgl 5 !3cD^ft5|l|g& £ bT 0 . 8 4 
3£^A#^BHVAC = 2 3 0 VP#T> M^*^f P o = 0 W~ 2 5 0 WOD 

10 ^aj^-rs, ac/dc ntimmzbm uac/do , *$pf> r^m^ 

9 u FZMfeVtci. 
il6BfcJ;«t, «E«E¥»«JEEE i ©l"*;wa, ifS*Po = 0 
15 W~ 2 5 OWOflC^bT 336V~327VT9 V ©^Rj|£B £ & 

20 ^bt, ac/dc mij^mmmUs nfitmtip o = o w^siit©i 
&mi6mx\z, tfi^Po^ioow^T©ii) fcfett^ft^ 



WO 2004/051833 



PCT/JP2003/015236 



55 

A$tlTtt MffiMJ] P o = 1 0 0 W~ 2 5 0 W©fgfflTP 

f>o. 7 5^ii^bT*«9, nMMm&m&mm&9VTT&. 
(qi, Q2) , &z$-"Ammm&Mn>^>*)-ci 0$iz^>\,*t<dm 

10 ±fafg 1 6 EJfc^LT^S J;5 feiiffi <£>^# \Z&ft%> 

AC/DC *#&ife&*©igTfc#fSI$nTtr>5. l£Jl^©^#T© 

^fe^lBjzB bfecfc o \z^ HfeMu >/t— ^ h ^ >x P I T<DMU<D 
m&ttLTfe, -ifc#8gNl = 2 2 TiRj|$nTV>5*t, EttWU ^ 
20 t5/^^<LT^^it^Hfe&I<i:tJ;oT> ffl ft ft *t 

0. 8&T©*§1§r<hJfcS£LT, ^©*->ftj&*>y>fc<fcoTV>S£i:£ 

«*tf, tir^ffftSO. 8HTtbT«*tftWfctt, -&#£iiN 
1 ©^ — >ftteo^Tfci: 3 3 Tgftj&ti&gt&.S,, 
25 £©«k5fcLT*->ft#lM«sn*££T, 1 0 ©lft»3> 
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*13 Z\ £K:fc:S„ mtt£VTUM%-\£6 0 At 0/ 1 50 JfCGD U yyMWM 

jfefll^iUtft fill 2 BomiS© — ;fcMfc&V>TlftiftTj&oT 
10 TMt§„ 

m-rm^z^xx, mim\z*vitm&mmi2?zh<D'v&&. z\<dm 

fan©M&SJB*rSfc13rJ:, &5©^J6©^||£LTfclU 
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©k§ 6 (Dmm<DMM(Dmm\Bimz, ±mm 5 ©mrs©^^ bx©it® 

10 @^OM§S*tlt^5. 

i!AC=2 0 OV|0¥l/>yt, ftfl^jP o=2 5 OWKJ:®^ 

pgffl^^«MAC= 10 0 V&O^U H#®;frP o = 2 5 0 W 

15 «Jh<&&#te2#J&-r<5. 

sg 6 ©^is©^^0ttMiHii?§tt, mm3zffimmAc = i o o vzk&x 

20 £o £©0fc:fe^T, Il-^5 0^l0fl©SI@^«htT 

©#i5££zRbfc#EI 1 BK f& 6 BU |7B, iliB, ^120 

C^l 0 0 V^T&Sd^KlMJfcLT, «*JBElE«ElBllS**ffi^.6ns. 
25 fl£?\ £E8fE@%D i t UTttffiitU %rtVM<Dmffi?-C#— FDa, 
Dbd^^S. mm*?^-*— FDa 07 / - F tej&JS^IIillA C ©IE 
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58 



5 mm?^*- FDa <Dry- ^tmm^n^o 

-C i 2 ttmXZo ¥fifn>^>1fC i 1 ©lEWHB^ -hfBbfci;^ 

15 ¥ttn>^>^c i i ©jem^p mm^mmBE i ©jes^< 

f3>T>1tC i 1 ©M«^<h^£tl<2>o 
20 i«t^t-HDl ©7y-Ht, l^h7>XVFT©r 

&#£HN12 ©^3Mfc:fcf lt«, iiSlU^n'Jl©!^^^- HD2 

©#7- n^n^n, 7;-n«#j7-xiii$n5 0 
^iiAc©ti7^ >©8»fc j: Dsns* i ijtt««tft ens. 
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m m&mnm a c<DjEm i^h7>xvFT©r 

10 >+hC i 1 i3At§. 

- FDb^-mm&ffinmAcoiEM?^ ><Dm&\z&*)mnz>f& i &e$ie 

ftffl£^*flKAC©ftfl^^>^j&*S¥?f|:J>7 i >iJ-C i 2^ 
15 mtfUy^Jr- HD2->t^ h V F T© — &#|tN12-*ftJi3S^ 

tex-r v^ytfrnfrttftfru^ z.tx\ % i 

20 6»^0l:»bT, ^2iWtt, tt£r£- h^>XVFTCDZl^#i|i 
N12 fc#6n*S5#«JBE©H3Jn»C«fc DX-T 

t-HD2 fc<koT»rS&S*U £fc o T¥f3 >5*>+f- C i 2 

25 t&ss-airatecfcuT* softni^D i ©m^©M^^-r?r 
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jmSSEfc^aJ— HDI X«D2 laDX'f 7f >^$tl5^ 

5 untcj;^ ^n*T©i^Bjiiwi^ifc, ^^a^j*^ i ac 
«jevac *«jE«tt©»iKfc^^T¥»n >^>-y-c ii fc*rr*as* 

10 >i5-C i 2 fC*fTS*«3&«ff*>n*. ^T, £©«#£&, ^in> 
^>1^C i 1-C i 2 ©ffi3«M®^©i!«*fiE£LT, 3»A77«J£ 
VAC ©2«©U^;i/fc*HS*rsfi«E^?tSJEEE i ££$0^ £f£«JEM 

iZ-O^X, 0. 7-0. 8Saf0i»'&«iS:fc < fc*ai#g'&CDttl8*^b 

UN 11 ©-T >&#*>Z> (LN11) — *#»N11 ic*w-*a»-f 
20 >y^^>7Lell U-^r-> ? ^>^^^>7 > Lkll ©tt^J^JKi: 

Ife^n >A — ^ h7>XP I T© — ^#|1N1 ©-f >^ ^ > 

* (lni) ^©-^#hni fc*w-*aat-r >y#*>xLei 

25 ^bt, dCjf'&Klcfc^T'b, ^17@II^tj;5l;bT, > 
r\~# Y *7 >7s P I T©-^#^N1 i^h7>XVFT0-^ 
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PIT»^fe, -MINI ©'J-^-vM>^^^>X^ 
5 tiNll H^ltS U -$r — s?-f >^^>XLkll -^t^Nl 

<hfc&& 0 ^©^-&cD$6^n >M— ^ h ^ >x P I T©— 

10 Lkll + Lkl 

tLxmtsn, ffigkLvx, mmmm^ tvx%rcm^ <d —-Am t~ 

2 1 miZ*k~?h<Dtf£Z>o 
20 ^OEMc^T £5 Clt, |6l3>;t-^h7>XPIT0^II 

ic^^Tte, mwn >n—& h7>xp i T©— miuni ©jm-t > 
25 kii + LKD -tfium\zmwtisnz> %(Dt LT&Z Z. L&X%Z> 0 
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EER-4037 
3r-V y ys = 0. 4mm 
5 -^#HN1= 2 2 T 

— #^£SN2 : t>^-^y^^^lIttttT 1 4 T + 1 4 T 
£?Z>Z.t*V, 0. 9 3 L&. ZmiCkO, 

= 3 1 9 At H 

10 >A — ^ b?>XP I T©-^tiNl © U — — SM >^ 

3?>7>LK1 = 4 9/iH 

*&»3>n— £r h7>XP I T©r^flN2 <£>-f >^^>XLN2 
= 1 1 1 At H 

*fijft3>n — ^ h7>7P I T0Z1^#||N2 ©'J- ^r — SM >^ 
15 9 >XLK2= 1 7 At H 

tt, ^tUT!50. 8£T£©K:&fcD> mmzfe, EE-287 
X7<h37, 1.5mm©^t7 ^S<t It, £S£-^$cteO. 7 5§#fc. 

20 I^h7>XVFTO-^iHNll <Z>-f >^^>XLN11 = 9 5 
AtH 

iM^h7>XVFTOr^i^N12 <ZM >^'^^>^LN12=4 3 
AtH 
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^2 2@«, ±IB©J;-5^bT> 12 1 IT 0 . 84 

5 ©ig^t^ft^, fg 1 7 Hcm^lElgS^OViT^^M^mt bT> 
S^A*«ffiVAC= 10 0 VBfT% t^t^P o= 0 W~ 2 5 0WO 

^miztt-rz, kc/Dc mti uac/do . ^pf, %.zs&m 

©ic^fcoTtt, — #i®m&mM^ >^>t*-ci i;:ov>t&, o. 02 

10 2 /z F ^IIaiE LT^5, 

^22@(;i;5i, ^¥?i*JEE i £>l/^;Wl, A 

^tt* P o = 0 W~ 2 5 0 WC^iCMUT 2 7 0 V~3 1 2VT42 
V(D^»jg£B<h&oT^£o ^ffl3^§SE«« AC= 1 0 

A^«^JP o = 2 5 0 W^±t^J^T§f&«ffi^^lHfg§&# 

^<^ia(C^$n^ AC/DC ltfe> 

^ <h $ n & ft ^ ^ m m. m iz & vy & m n © x < t & « & t> © t & o t & 

20 £ £ ^ito 

*$ilT(t ftfi^jPo=l 5W~2 5 0W©|gfflTPF 
>0. 7 5 ^ii&bT&O, nWftM$imfrMffl&# U 7t5. 

bTfc, ¥f3>j>tC i , X-f >^>i/if (Ql, Q2) > Rtf 
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£fc> tenw ac/dc «*^iftsa^5<D<sT , bwi«!i$n 

x 2M&mtfx&< 

10 or^iN2CMLT, &m&M=i >^>iJ-C2 =lt^!:8it§ n 

15 ^A'UlClI^t-HDa, Db ^fiix.T^^^nTV^cM^IIIS§ 
DiHIbtl^, Z.<Dm&mj&(Dm&, 3^^A^J«EEVAC 2tt<D 

20 ^nt^#tti:f^ 0 

itc i l, C i 2 ^©^^^^^^fj:oTV^ 0 
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65 

>T f >1^C i 2 ©liSf^ii$n§„ ¥i3>f>tC i 2 (DIEM 
mffiy^Jr— HDl COT Hi, fitfK^ FD2«D*y-Ht0 
5 li^t-h'Dl ©*V-H»¥»3>5*>ifC i 1 ©iESSTi: 

15 ATJftEE (SEi«¥ifr*JEEE i ) KJU WMn >^>if C i 1 ©M^«BE £ 

20 h7>XVFT0^iiN12->¥t|3>T>1}-C i 2-jgj/H3«HM 

¥»3 >-x>i^C i 2 0»i£ilT{t £«EA#*JEVAC COm^B 
25 fc^JK-TS I/^KDlWie»tl5Clii;^5 0 
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-5 =fc "5 K: LTSfcJR^tiSo 

20 xmrnvin izmm-znrc&mmfcfimmy^^-FDi \zmuznz> 

Miens uil:^5 0 
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mi 7 0xn^i 9m\z7ikvfz-t}m?kw®&3 tvxcDmm^m^, m 

m^xfe, m 7 <Dmm<Dmm t bT<D«M®s&^o^Ti^0j-r^ o c 
7 (DmM<Dmm<Dmm®$&\z, ^m^mmmAc= ioov^^a 

C= 2 0 0 ^:b*$3«7-f H l/>>^JScDfllM®i£§<h 

10 tfm6<Dmffi<Dj&n<Dmm®$&£mm£t£% 0 

s 0 ^©Hfci^^T, mi-m5(Dmm(Dmm<Dmmmmtvx 
<Dmi&&*kvrz&mtm-~ fflfrizum-w^zttv-rimw&mmT&o 
z\(Dm\z7jk?tim&m®m3 \z$>^t\z. ^tinic^b 
15 rem 5 <Dmm<D]&m(Dmm®$&<Dtim&m3 tmm^mmmmiz &it. 

a~Dd <£ D^^^U y ^M^IUI&D i , 2 #<£>i«ji U U M<D 

20 ^t5¥?S3>T>^itt«2*©¥f 3>f>1tC i 1, C i 2 #t 

i^-^s. ^n^¥ti3>T>-y-c ii, c i 2 0^-r&<£5fc 
e^j^^b^:5^T, ¥?tn>^>itc i i (DiEmiffi^&mffi^mmfr 
e i y ^siehjs&d i ^iE®ai^«^i«jiu^nuMo!)S^^ 
-r hdi omm&izttVTmmv, ¥t3>f>D-c i 2 

25 f^-^i7-xi:^lti^tl. < k5fc$ti§. 
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68 

£fc> mpmmznzw-m^ >t-*>+j-c i 1 otssf 

5 X^f>^S», AC 1 0 0 V^^^jSt-^^SilA^«ffiVAC= 1 5 
0 V^^A^tlTV^ £#Kl:<i->£&D, AC 2 0 0 V m^^f 

10 fcOHTfcSU yfSffl^SCtttS. fit, 3«A;fj 

flJEE VAC GDl/^;P£#ttfJLT, ^fflfg^fcjS Dtil U V"-£gg 

15 m^AO «fc5 fcr&So 

Si^tlSAC= 10 0 VlC^jSbT 15 0 V*#|0D^^ 
A#«JEVAC ^AA^ntX^ y^S^rt^teoT^^iS^Cte, 
#<2i;-5 idbT^*JEESE«ilHlK*tm^$ns. 

O^D, ^^A^HJEEVAC &JEm&<Dii&\ZU, Iffl^tlAC 
20 ©Effi^ >— &SE^-f FDa— ^t&n >^>1tC i WX-r 

25 Sittl&o 
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69 

fit, ±mm i mmmm^nm 2 aE«E««ic«koT¥»3 >^>^ 

C i 1 l^tS^tt^fitinSiltT?, ¥?S-:3 >^>+J-C i 1 CDMj$« 
J£<h l/TIt 3MA#«JEVAC 0«J§fc^j6t5 l^^;KDSgK«JBE^ 

mo&ffiy^jr— HDl 3&t, i|g^h7>XVFT©r^tiN12 (C 

3>^>^C i Z^IS^i' t- H D h 7 >X V F T Or^ 

#$gN12-*j&J83££lt*MACCDiE@^-f >->:7^ >5*>U"CN CD 

15 iK"?l2lili«nS. 

C i 2 (c^f §5lS*^frt>nsci:T, ¥»3 >^>+l-C i 2 cdM** 

20 ^©^m, ¥tn >^>u- c i l- c i 2 <Dm&mm\Eim<Dmmmfe 

FD2 & y m®i& h^>XVFTCD-^#^N12 fclbig $ 
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mm i ac <DmmM&&jzistiTj]mwcmw®e>nz>zii\zfcz>. 

£fc> ffii^llAC = 2 0 OV^C^btl 5 OV£(±0^1 
^(Dl^f^^Tft ¥H3>t>D-C i 1-C i 2 0D«^J^ 

fc«kD, ^-mny^y^c i i-c i 2 om^mmm^(Dm^mmtv 

V>T, 0. 7~0. 8Sft©»^fi|»fcj;SjSj|g^©^18^8ft^Lfc# 
25 T> i!0«^i3>/t-^ h^>AP I TO— ^tiNl ©U-£- 
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Lkll + Lkl 

£LT^$n, ^StbT, mW,®m±ft£ ^|Jir 
0. 9 0^±O^lt^f,n§J;5fc«^j;5fc$n5o 

15 >¥??>Xf&fr (Lkll + LKl) ^JCii$n^feOtLT^§ 

t, c:©^7 <nnm<Di&m<DnMm$&\z%>tt %>mmn >a-^ h^>x 

20 0. 9 3 ©Mti:Lfc 0 z.tUz «fc D , >A*-^ h ^ >x P I 
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12 <D^>^^^>XLN12 \Z~D^T%. * 6 0**0*tt &RT C«* 
*LTJ:©tt*, ^2 3 0fc^T«^©«MHIg§<»:bT> SB2 1H© 

*2 6B« t H 2 1 H©«*BHfc LT 0 . 8 4©^ 

*Po=0W-2 5 0W©^»l:^n, AC/DC ( „ 

AC/DC) , *$PF, JU«*¥»«JEE I ©*fcftSL T V>*. £2 
5 Htt, 2fc*A#«jBEVAC = 1 0 OVm (ACIOO V^P#) 

126 3«A#ttJ£VAC = 2 3 0 VP# (AC200V 

fc^Tfct, -*Hit5l(*fi3>7'>^ci ICDHTtt, 0. 0 2 2 W F 

»2 5BWl2 6BfcJ:*i: l II¥?llffiE i ©L,^^ 
tt*Po=0W~2 5 0W©*»fc*H,T* 3»A#1lJ£VAC= 1 0 
0VI*Ttt4 6 V, ««A*«jBEVAC= 2 3 0 V0# Ttt 1 9V0fi 
HHt^oT^§ 0 ZVmmmgkZiLTlb, AClOOVm AC 2 
0 0 V^fff^T^fc, tfl*Po=2 5 OWK±iiMTSi^I 

V* -5 CI iS:SLT^§o 

dtie»©®fc^$n§ ac/dc tMi^$©#ttittt), 
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£fc> JimtVTte, 3£^A#«JEVAC== 1 0 0 VP#Tte, MMM 
APo=15W~2 5 0WOiBTPF>0. 8 0 £*iJ$UT:fc!K 3£ 
^A^3ttiEVAC= 2 3 0 VR#Tte, P o = 1 0 0 W~ 2 5 0 

WOHfflTPF>0. 7 5 £$i£f fan©3S§?EA*«JE V AC 

u0J;5^#ftW#etl5ui:T*, H 7 ©Hifi©JgS8©«jE|ll|2&fc:r3 

m2 4 m\t, m i (Dmmv&mt vx (Dmrnm^^mmiz-D^x^ 

snTv>fc«au *nusi©Si«Ey-f a*— hdi, d2 ^|ij^$nt^ 
§o frt) v \z, z\om&\z\$7v yvmmm&D i 
15 a*— h d a~D d \z*o ^xmm. u # a* u sia«»jfe$n*. 

Site. ^Oi^©^a>T>U-C i 1-C i 2 U ]/- 

x<^si ©*shp t 2 tii$n§. 

II'J 1/-RL fccfc 0 , flg^ t 1 ifim* t 2 , t 3 Ojiiin^^lTjR 

20 — <fc 5 \zvxmK>^fLifi^ft>n^>o 

ZOOM'S, i^h7>XVFT©r^tiN12C[)-Slt ^^t^ 
iM3»mMAC©IEll^-Y >£, y S^8fg®j&D i ©2E^A;« 
25 £©»-&©iBMg«& h 7>XVF T©— 'A^BNll tt, 

&^bT#^^NiiA, nub \zftmisnz>&5izvxMj&t£nz> a m 
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«N11A ©«885tt, H^Ji&Jgn >y s >'&Cl ^frLTX-f y3 L >s?W, 
*^II^btgi$tlS. £7c, ^IggRNllA, N11B ©SSttjftjau W 
-X-T y 2 ©JfttP t 2 #MN11B U 1/ 

-x<yfs2 ©$g}^ 1 3 hmmznz> 0 

5 'Jl/-7'r5/5 : S2fe2gI©X'f«/fTSD, lI'Jl/-RLia 

•ox, $%Tt lwm^t 2, t 3©fana^;:&LTft— wfc&ffisn* 
10 s^TutifbTit ^<;t- fdio &tfn>x>t*-cio frt>mz> 

©¥afc«E»EII!& (D10, CIO) tt, iSi^IlgAC^AAlTl^ 
15 fi[«E|HlK«*ft ; E^3.-;P5 ©flg^T 1 2, Tl 3 MfcfcfbT* 

i2, t 1 3 m\zmT^%mffi<D#>/-t7&n > h d— ;u-r& 

iI'Jt/-RL§Ill, Uk-M'^Sl, S 2 ©SO Btfefc&fr 5 
150 v*^ (ac i o o vmm) TSSi^Cli, U V" — X 

-f y^S 1, S 2!:o^T, S)T?t 1 - t 2^i§n5<fc5l:lI'J 
y y^S 1 fc$5V*T«HP t 1 - t 2 d^^^tl^di: 

£ ft £ o 
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¥mn>^>+f-c i i^ cu iz-x-fy^s i) -+mm$ammmA c <d 

£GD£-5f£LT, ±f2I»lli[aoT¥fn>T>1tC i 1 ^©3fe 

10 A2f«JEVAC 0^a^^;KDa^«JE/&t#^n-5, 

±$Z<D&?} I ZVTM$£& h7>XVFT0r^iSN12 

15 £7c, XMA:fc*JEVACa«Atttt£fcS#raTtt, MSTOA 
C©£«7<>— (Ulz-X^yfS 1) ^¥j|n>f>fC i 2—^ 

20 fctlS^t, ¥t3>f>i^c i 2 ©MStffi<hUT%, 3C^A*« 

tlfc¥mn>^>ij-c i 1-C i 2 ©MS«JE£:LT«, ^lAAiflE 
VAC © 2flSte2rN&TS l^;P©ifi^«JBE*T?&58Eift¥*&*JBEE i (it 

25 T^£&©T&£o 
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5 iJk-7^y^S2fflll:*^T, «f t 1-t 2^§n§ 

Z£lZ<k-?Tte. I^h7>7VFT0-^ilNll tlx, #^ 

«!V>T» 3»A7J*J£ VAC ©tfttH 15 0 V^_L (A C 2 0 

10 -f^Sl, S2t:o^T, Sf tl-t3^i$n515illlij 
lx— R L SIITS, 

U I/-X-f^S 1 fcTJi^F t 1 - t 3#S&tt3*l3»*, ^ t 2 

ttt-^>t»-3Tv^A>5, ¥»3>^>i7-c i i-c i 2 (omm^ 

15 lHlKi:LX«±»[fiEdKlHlKd*^$ns. 

(DjEm^-C >^¥mn>5 =? >>tf-C i 1-C i 2^i«^t-HDd^ 
l$StlAC©tt7-f > (7^J^3>r>U-CN) ©MSSld^D 

20 IEl7'f>^f,i^h7>XVFT<Dr^tiN12S^bTt), ¥ 

^^>T>tc i i-c i 2 ^viEnnmmtiZo 

£i«A:&*JBEVAC iSi^iilAC© 
Hffi^-T >->M^-f HDb^3>r>i^C i 1-C i 

25 cn) <D&&'vmmnmifimtiz>. 
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